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ABSTRACT
The flora of theKiboko NationalRangeResearchStationwassystematicallysampledandcollectionsmadein
eachmajorecologicalsite. Belt transectswerelaid throughthesitesto serveasreferencepointsfor the
collectionof speciesduringall seasonsof theyear.
Representativespecimenswerecollectedandidentified. The relativeabundance,habitandlongevityof
eachspecieswasrecordedin thefield andthishasbeencompiledto form a checklist.




Knowledgeof theflora is fundamentalto understandingtheecologyof anyregion. In EastAfrica,
severalisolatedstudieson theplantshavebeenconductedwithvariousobjectives.Dale& Green-
way (1961),presenteda pertinentaccountof thewoodyplantspeciesin Kenya,whileLind &
Morrison (1974)showedtheextentto whichthephysiognomyof bushlandis dependentuponthe
speciescomprisingthewoodyvegetationcomponentandthepresenceor absenceof perennial
grasses.More recentlyCoe &Collins (1986)gaveanecologicalinventoryof theKora National
Reservecontaininganannotatedchecklistof plantsof thearea,while Blundell (1982,1987)dwelt
on selectedwild flowersof KenyaandEastAfrica.
Sinceabout80%of Kenyais rangeland,thereis a needto havea well documentedaccountof
therangelandplantstherein,astheyareimportantresourcesfor development.Rangemanagement,
for instancedependsprimarilyon a knowledgeof theplants,theirecophysiology,foragevalue,
poisonousproperties,distributionandassociatedhabitat A floristicstudyof thepotentially
productiveandunproductiverangeareasof thecountrywith theObjectiveof documentingthe
occurrenceof foragespeciesaswell aspoisonousspeciesis necessary.Suchanundertakingwould
benefitfromanecologicalchecklistof thespeciesin ecoclimaticzonesfourandfive,asdelineated
by Pratt,etal. (1966). It wasthepurposeof thisstudytocontributeto thisdatabasefor theKiboko
RangeResearchStationwhoseresearchobjectivein rangemanagementis to increaseandsustain
livestockproduction.The resultswill benefitbothbasicandappliedresearchin rangemanagement
in thesezones.
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DESCRIPTION OF THE STUDY AREA
The studywasconductednearKiboko on theKenyaGovernmentNationalRangeResearchStation
which is locatedapproximately160km fromNairobi,on theNairobi/Mombasaroad(Fig. 1). The
stationlandareais approximately30,000h (74,000acres).The stationaltitudeis approximately
1000m (3,280ft)abovesealevel,andlies betweenlatitude2' 10'S and2' 25'S, andlongitudes
37' 40'E and37' 55'E.
Climate
The climateof Kiboko falls undertheinfluenceof theIntertropicalConvergenceZone(Whyte,
1968),characterisedby a bimodaldistributionof wetanddry seasons.The monthsof Januaryand
Februarycharacterisetheshortdry season,followedby a longrainyseasonfromMarch to May.
June toOctoberis ~suanythebarsh.Jongdry sea<;onwhich is followedby a rathershortwetseason
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Figure 1: Mapof Kenyashowingthelocationof KibokoRangeResearchStation(N.R.R.S.).
J. E. A. N. H. S.& Nat.Mus.80:(195)June1990
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a few weeksbeforetheexpectedrainyperiods. Thesetriggerearlyfloweringandleaffontlationin
somewoodyspecies,aswell asseedgerminationfor theearlyemergingephemerals
(C. G. Gakahu,personalcommunication).
Rainfall datafor thestudyareaoverthepast43 yearsconformtothelong-termannualaverage
of around600mm(Michieka& vonderPoun, 1977). Most of thesedataaccruefromthewell-
establishedMakinduMeteorologicalStation.
The meanmaximumannualtemperaturefor theMakinduMeteorologicalStationis 28.6'C and
themeanminimumtemperatureis 16,S'C. The long-termannualaveragetemperatureis around
23'C. The long-termannualaverageevaporationis 2000mm,themeandewpoint is around
15.7'Candmcanrelativehumidityis 62.5% (Michieka andvon derPoun, 1977).
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Geologicalsummary
A largeportionof thisareais classifiedastheBasementSystemgneisses,andapproximatelyone-
thirdis coveredby younglavaflows of recentdeposition(Michieka andvonderPoun, 1977).The
latterarestill in theprocessof degradationandthesoil tendstobeshallowandundeveloped,rather
rockyandverypermeable.
Michieka& vonderPoun (1977),definedthreemajorregionswhichcanbe identifiedin the
studyareawith regardto thegeneralgeomorphology:
(i) thearcaunderlainby BasementSystemrocksof thesemi-calcareousgroup,
(ii) theareaunderlainby BasementSystemrocksof themiddle,semi-peliticgroup,
(iii) theareaconsistingof recentlavaflows, associatedvolcanicvents,conesandrecent
limestones.
Soils of thestudy area
The soils of theKiboko ResearchStationmaybebroadlycategorizedon thebasisof the
geomor-phologicalandgeologicalhistoryof thearea,whereinfluenceof thelandscapeandgeol-
ogy areclearlyindicatedasfollows (Michieka& vonderPoun, 1977):
(1) Soilsofhillsandfootslopes
Theseareon thevolcanicconesof Mwailu, Duani,Dojini andWikiamba amongothers











clay.TheseformthefloodplainalongtheKiboko riverbasin,which is thenorthernborderof the
station,in Association15(Fig.2).
Thosesoils in thiscategorythathavedevelopedon recentaIluvialdepositsincludecalcic
chernozem,which tendto bemoderatelyweIl drained,deep,darkbrowntogreyishbrownand
stronglycalcareousclay. Thesearefoundin theareaborderingtheprivatelandalongtheMakindu
rivercourse,which is in Association17(Fig. 2). The imperfectlydrainedcalciccambisoltendto
beverydeep,darkgrey,firm andextremelycalcareousclay withpocketsof soft lime. Theseare
thesoils nearMakindutownship(Fig. 2).
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The vertisolsin thiscategoryareimperfectlydrained,deepdarkgreytoblack,fmn cracking
stronglyandcalcareous.Thesetendtooccurin variouspocketsin thesouthernranch,andalso
havevariousnarrowarmsstretchingoverthispartof thestudyareadownto Mbuinzau(Fig. 2),
supportinga characteristicvegetationof AcaciadrepanolobiumSjostedtandPennisetumezianum
LeekealsoEchinochloahaploclada(Stapf)Stapf.
Othertypesof soils in thiscategoryincludethoseverticandcalcaricC1uvisoltypesthattendto
be imperfectlydrained,verydeep,stronglytomoderatelycalcareous,fmn sandyclay to siltyclay
sometimescracking. Theseoccuralongthecourseof the Kiboko river.
(4) Soilsofbasementsystemplains
Thesesoilscoverthelargestportionof theResearchstation.They formthebulk of thegrazing
blockson boththenorthernandsouthernranches.Within thisratherbroadclassificationoccur
thosesoils developedon relativelyundifferentiatedbasementsystemrocks;predominantlybanded
gneisses.The ferrosoltype,well drained,deep,with coloursrangingfromdarkreddishbrownto
darkbrownandyellowishred,friableto fmn clayandsandyclay,comeunderthiscategory.
Around Shoats*boma1stretchingdownto thesoutheastnearShoatsboma3, occursa luvisol
withcharacteristicredtodarkreddishbrownfmn sandyclay toclaywith topsoilof loamysand.
Borderingthissoil typeis a stretchof nitosolcharacterizedby well-draineddeepdarkredfriable
sandyclay toclay whichstretchesto theMombasaroad,andalongthebottomlandsoilsof the
Makindu rivercourse.The soilsaresaidto havedevelopedon basementsystemrocksrich in fer-
romagnesianminerals(Michieka& vonderPoun, 1977).
The Five-Comersarea(Fig. 2) hasa typeof luvisol whichalsocoverstheflatexpansiveareato








The vegetationof thestudyareawasdividedintothreebroadcategoriesby Michieka & vonder
Poun (1977),encompassing13plantassociationsasdelineatedby Langat,etal. (1975). Thesehad







A. THE VEGETATION OF VOLCANIC fiLLS, FOOTSLOPES AND LA VA FLOWS
The hills (volcaniccindercones)includeMwailu, Duani,Dojini, Wikiamba(Fig. 2).
AssociationNo.1: Chrysopogonplumosus-Sehimanervosumassociationon thehills and
lowerslopes. The associationis relativelyopengrasslandnotgreatlyinvadedby shrubs.
AssociationNo.2: Sehimanervosum-Digitariamacroblephara- Grewiabicolorassociation
• sheep& goats
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on lavaflows. This typeof lavaflow showssomeweatheringof therocks,which tendtobesmall
andscattered,enablingsomesoil formationto takeplace.
AssociationNo.3: Acacia brevispica - Commiphorabaluensisassociationis on shallow,
highlypermeablevolcanicdepositions.This typeof vegetationoccurson very rocky roughterrain
with largevolcanic boulders.The trees,andshrubstendtobewell-rootedbetweentherocks.
Grasscover,if any,is verylow, usuallylessthan10%.
AssociationNo.4: Bushlandthicket,which is relativelyundifferentiatedintospecificassocia-
tions. This tends tobea rathercomplexbushlandwhich is composedof various shrubspeciesthat
arewell-rootedin therockcrevices. DominantsareAcacia brevispica.Harmsvariousspeciesof
Maerua,andAsparagusfalcatus L. The terrainhaslittleor no grasscoverduetoa lack of soil that
would supportthegrassrootsystem.
B. THE VEGETAnON OF BASEMENTSYSTEMPLAINS
This typeof vegetationcoversbroadercategoriesof associationsandis themostwidespread
anddiverseon theKiboko Station. It coversoverhalfof thegrazingblocks in thenorthernranch
andalsooverhalfof thetotalareaof southernranch. The dominantassociationsareas follows:
AssociationNo. Sa: Digitaria macroblephara- Acacia tortilis - Dousperma
kilimandscharicum- Commiphoraafricana- Commiphoramildbreadii. This typeof associationis
predominantaroundcattleboma4 on thesouthernranchaswell astheregionbetweenthe
Makindu riverandthewildlife unit. This tendstobedenselybushedgrasslandwhereburning
wouldreducetheshrubspeciesandupgradethegrazingvalueof theseblocks.
AssociationNo. 5b: Digitaria macroblephara- Acacia senegal- Grewiabicolor - Acacia
tortilis - Acacia melli/era- Commiphoraafricana. In thistypeof vegetation,D. macroblephara
andBothriochloainsculpta (A.Rich.) A. Camusarethedominantgrasses,whereastheoverstory
speciesincludeC. africana(A.Rich.) Engl..A. senegal (L) andA. tortilis. The remainingare
understoryspecies.This associationformsthebulk of grazingblocksbothin thenorthernand
southernranches.Therehasbeena changein dominancein thenorthernranch closeto Shoats
boma1whereD. macroblepharahasbeenreplacedby EragrostiscaespitosaChiov. on themore
closelygrazedareasextendingeastwardtowardtheMakinduriver.
Association No.6: Sehimanervosum- Commiphoramildbreadii- Acacia torti/is. This
associationintergradeswith No. 5a,butS. nervosum(Rottler)Stapfhastakenover theunderstory
dominanceleavingDigitaria milanjiana(Rendle)Stapfin smallpatches.The highercanopyalso
includessomeA. senegal.This associationis evidentin thegrazingblockbetweencattleboma4
andboma5 in thesouthernranch. In thelatter,closegrazingtendstocauseEragostiscaespitosa
to replaceD.milanjianaandThemedatriandra Forssk.whichweredominantson thevegetation
mapof 1975Langat,etal (1975.
Association No.7: Chloris roxburghiana- Acacia senegal- Commiphoramildbraedii.In this
associationC. roxburghiana Schult dominatestheunderstorywhereas,theoverstory is sharedby
thewoodyspecies.This associationoccursto theeastof theroadfromboma7,on thenorthern
ranch,extendingtowardsandneartheMombasaroad;andonbothsidesof theroadto boma4
fromtheMombasaroadon thesouthernranch,whereit tendstobemorewoodedwith taller
C. mildbraediiEngl.
AssociationNo.8: Cymbopogonpospischilii - Digitaria macroblephara-Commiphora
mildbraedii. This forms sparselybushedgrasslandoverpartof thenorthernranchnearthe
locationof cattleboma3.This is theonly areawhereC. pospischilii (K. Schum.)C.E. Hubbard
occursin substantialamounts.The associationextendstowardsthelavaflow in its westernportion
whereSehimanervosumassociationformsa veryabruptecotone.
AssociationNo.9: This is a ratherisolatedislandof Cynodon dactylon- Eragrostissuperba-
Adansonia digitata- Acacia torti/is. This vegetationislandis about 60 h, andsurroundedby lava
thicketon all sides,andhasa deepredclay to sandyclaysoil. The herbaceouspeciesinclude
variouslegumes,notablyIndigoferamalindiensisGillett andCrotalariapolyspermaKotschy.
1. E. A. N. H. S.& Nat.Mus.80:(195)June1990
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AssociationNo. 10: Bushlanddominatedby Cenchrusciliaris L. in theunderstorylayer,
Acacia mellifera (Vahl) Benth.attheshrublayerandA. torti/is in theoverstory.It is locatedin the
northernranch, nearKiboko. A largeportionof thisareahasbeendisturbedby clearingfor a new
nurserysite,andCynodon daclylon hastendedto takeover.The undisturbedareasstill retain
Cenchrusciliaris in theunderstory.
AssociationNo. 11:An associationof AriSlida kenyensis- Cynodondaclylon-
Commiphoraafricana - Combrelumapiculalum formspartof thebushlandnextto Mbuinzau
Market. C. dacrylon (L) Pers.occursin patchesandovergrazinghastendedto favourA. kenyensis,
anannualgrassthatshedsseedsquicklyaftermaturityleavingtheareabarefor thedry season.
Bushlandin theseareasis relativelythickandin somecasesimpenetrable.Grasscoverhasgreatly
diminishedhere.
AssociationNo. 12: On thenorthernranchanalmostpuregrasslandassociationof
SporobolusfimbrialusNees.- Cenchrusciliaris surroundstheseasonalsaltlakewhich formsnext
to theMombasaroad(betweenKiboko andMakindu). Acacia lorli/is occursin patchescloseto
theedgesof thepond,wheregrasscoveris veryhigh. PenniselummassaicumStapfis alsoa
prominentspecies.Cynodondaclylon tendstooccurasonemovesfurtherawayfromthepond,
where asChloris roxburghianaformspartof the ecotonewith otherassociations.
AssociationNo. 13a: A largerportionof thesouthernranchis coveredwith Themedalriandra,
andChloris roxburghiana.CombrelurnapiculalumSond. T. lriandra andC. roxburghianadomi-
natetheunderstoryandC. apiculalumdominatestheoverstory.Illegal grazingon theareacloseto
theMombasaroadhasbeensevereandthespeciescompositionhaschangedto becomepredomi-
nantlyannuals,andA. mellifera withothershrubsof low grazingvalue. A. kenyensistendstobe
themaingrass cover,butonly duringthewetseason.
AssociationNo. 13b: Arislida kenyensisis theunderstorydominantwitha complexarrayof
shrubs. Commiphoramildbraedii is presentin thisassociationdueto uncontrolledgrazing.
T. lriandra andC. roxburghianahavebeengrazedoutandreplacedbyA. kenyensisandvarious
otherannualweedspecies,mostof whichsproutattheonsetof therainsandpersistonly duringthe
wetperiodsof theyear. This associationtendstobeconfinedcloserto theareanearMbuinzani.
AssociationNo. 14: A complexbushlanddominatedby Chloris roxburghianaand
Digilaria macroblepharain theunderstoryandAcacia lorlilis andGrewiasimi/is, in theshrub
layer.Commiphoraafricana andA. senegaldominatetheoverstory.This associationcoversa
largerportionof thesouthernranchandis relativelyinaccessible.It hassomeof thelongest
transectslaid throughit andpartof thebushlandthicketis relativelyundifferentiated.
C. VEGET AnON OF FLOODPLAINS and BOTTOM LANDS
AssociationNo. 15: This is classifiedasbottomlandsiltyclay sitewhichoccursalongthe
courseof theKiboko rivernearKiboko. Penniselummezianumdominatesthevegetationwith
occasionalannualsespeciallyduringtherainyseason..
AssociationNo. 16: This vegetationtypeappearsin isolatedpocketsin boththenorthernand
southernrancheswhereblack-cottonsoil supportspredominantlyEchinochloahaploc/ada.
Waterloggingis commonduringtherainyseasonduetopoordrainageof thissoil.
Acacia drepanolobiumis frequentespeciallywherethesoil is shallow.
AssociationNo. 17: This associationoccursonly alongtheMakindu river whereAcacia
xanlhophloeaBenth.,andPhoenix rec/inala Jacq. arethedominants.Cyperusallernifo/ius L. is
commonon theratherswampyhabitatin thisassociation.
J. E. A. N. H. S. & Nat.Mus. 80: (195)June 1990
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METHODS
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Plantassociationsin thefield weresampledsystematically,suchthatchoiceof thelocationand
numberof transectsdependedupontheamountof variationevidenton a givensite. Eachplant
associationsampledhadatleasttwo transectsacrossit, whereasthemaximumnumberof transects
througha singleplantassociationwith greatdiversitywaseight. The lengthof eachtransect
dependedon therelativedistancefromthecentreof eachassociationto theedges.The shortest
transectof all wasabout80m longwhereassometransectswereupto 3.5km in length.
A totalof 110transectswerelaid in the17plantassociations,throughouthestudyarea. About





alignment.In additionto thestakes,redribbons(flags)weretiedon treesthatoccurredalongthe
courseof eachtransectfor easyorientationof thedirectionof thetransect.
A woodenstakewasplacedat thecenterpointof eachplantassociation.Plantsoccurringalong
eachtransectwerecollectedstartingfromthecentrepointto theendof thetransect.A notewas
maderegardingthelongevity(annualor perennial),growthhabit(herb,shrub,tree,epiphyte,
climber)andrelativeabundance(rare,common,abundant)of eachspeciesencountered.A species
wasregardedasrare if it occurredveryinfrequentlyalongthetransect,for instanceif whenwalk-
ing alongthetransecta specieswasseenonlyonceor twice,with littleevidenceof itsprominence
within theassociation.A commonspecieswasonethatwasencounteredfrequentlyalongall the
transectswithin theassociation.The categoryof abundantwasaccordedthosespeciesthatwere
veryprominentwithin theassociation.Frequently,thosespeciesregardedasabundanthadcontrib-
utedto thedelineationof thevegetationintothedifferentassociations.The siteswererevisitedat
twoweekly intervalsduringthegrowingseasontoensurethecollectionof anynewlyemergent
species.
Voucherspecimensweredepositedin theS.M. Tracy Herbarium(TAES), Missouri Botanical
Garden(MO), Nairobi UniversityHerbarium(NAI) andtheEastAfrican Herbarium(EA).
An ecologicalchecklistwascompiledin thefollowing format. Familiesarelistedin alphabeti-
cal order. Within eachfamily thegeneraarearrangedin alphabeticalorderasarespecieswithin
eachgenus.
RESULTS
The vegetationthatdevelopson theBasementSystemplainsgenerallyis characterizedby presence
of speciesof Acacia. Commiphora,Combretumandgrasses.The grassesmayincludespeciesof
Eragrostis.Digitaria. Chloris. ThemedaandPanicum. Thesegeneramaysuccumbto disturbance
andAristida maybecomeprominentwitha hostof otherannualsasa result.
Pratt& Gywnne(1977)pointoutthatCombretumis a dominanttreegenusof ecoclimatic
zonesIII andIV. Its prominenceovera largeportionof thesouthernranchof thestationin asso-
ciationwith PanicummaximumVacq. indicatesa regionof slightlyhigherin rainfall thantherest
of thestation.This partof thestationhasbeenregardedasfalling in ecoclimaticzoneIV.
The locationof theresearchstationoffersuniquecombinationsof vegetationtypes.The lava
flows,coveringabout30%of thestationlandarea,havepocketsof soil thatsupportsuchspecies
asIlyparrhenia hirta (L.) Stapf, Pennisetumsetaceum (Forssk.)Chiov. andP. stramineum
Peter,whichareexpectedin higherrainfallareasin ecoclimaticzoneIII. Commelinaafricana
L. var.boehmiana(K. Schum.)Brenan,whichwasfoundin associationwith Cenchrusciliaris.
Acacia melliferaandA. tortilis (Association10),is a newrecordfromthispartof Kenyaas indi-
catedby recordsat theEa<;tAfrican Herbarium,Nairobi.
J. E. A. N. H. S. & Nat. Mus. 80: (195)June 1990
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A summaryof thenumberof specieswithineachfamilyon thestation(Table 1)showed
Gramineaewith thehighestnumber(90species)followedbyLeguminosae(47 species)
EuphorbiaceaeandCompositaewith 20 specieseach,andtheotherfamiliesrepresentedby fewer
species. 27 familieswererepresentedby onegenusandonespeciesonly on thestation.
The shrubcomponentof thevegetationrepresented18.7%of thetotalnumberof species
(Table2) whereasthenon-grassherbsconstituted35.4%. The numberof treespecieswas 12.2%,
whichwashalf thatof thegrasses.Only oneepiphyticspecieswasrecordedon theresearchstation
Plicosepalussagittifolius(Sprague)Danser.Theseresultsindicatea highspeciesdiversity
reflectedon a smallarea,asshownalsoby Ndiang'ui (1984),which is characteristicof thevegeta-
tion in thetropicsunderthistypeof climate.
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